The prognosis for tracheobronchial tumours remains poor. Most
Simple removal of tumour with forceps, to judge by anecdotal evidence, saves lives occasionally but carries a high risk of subsequent asphyxia from haemorrhage. It should be attempted only when no other facilities are available and the patient is judged unlikely to survive the journey to a specialist centre. Cases of successful resection at fibreoptic bronchoscopy have been described in relatively avascular tumours,' but we believe that it is practicable only with the rigid bronchoscope, with the use of large biopsy forceps. The rigid bronchoscope can often be pushed past the tumour to establish an airway and it can also be used to tamponade any bleeding from the raw tumour surface.
DIATHERMY
Diathermy has been available for some time, but has received little attention. It is difficult to compare its effectiveness with that of newer techniques. Most workers use a diathermy snare, which can be looped round polypoid tumours. This technique, frequently used in gastroenterology, is unfortunately rarely applicable in the bronchial tree, where truly polypoid tumours are uncommon. The snare is closed with gentle pressure while cutting is performed with the cautery current. Excessive pressure without adequate current may lead to bleeding. More commonly, the snare is closed and used as a diathermy probe, which will vapourise tumour, though smoke production is considerable. Hooper et al2 described a total of eight cases from their own experience and that of others.?5 All treatments were successful, but there was one tracheal fire.
Gerasin et al6 treated eight benign and six malignant tumours with the diathermy snare. Complete removal of all endobronchial tumour was achieved in 10 cases. Longstanding remission was seen in all cases of benign tumour. In two patients, however, diathermy resection was incomplete and laser resection was used to remove residual tumour. Considerable bleeding occurred in one case, but was satisfactorily controlled. The Storz diathermy resection loop has also been used to debulk tracheal tumours before brachytherapy. 7 bronchoscope with a liquid nitrogen probe to cool the tumour to -70°C; it is allowed to thaw and then refrozen. Two treatments are given in the first one to two weeks and a further treatment at one month. In a retrospective study of 75 patients (24 tumours of the trachea, 21 of the main bronchus, and 30 of the lobar bronchi), who underwent 202 treatments, 56 were considered to have improved. Eight with a collapsed lung showed persistent re-expansion and a further six showed temporary re-expansion. Twelve did not improve, six deteriorated and one died from other causes. No pulmonary function test data were given. The same group subsequently performed a prospective study in 33 patients with 48 tumour sites (trachea 2, main bronchi 23, lobar bronchi 23)." Only 19 underwent the intended protocol of three treatments. The other 14 tTotal number of patients treated, including non-malignant indications.
tNumber of malignancies treated and, when specified, indication for palliation: A-airway obstruction, site unspecified; P-partial airway obstruction; C-complete airway obstruction; H-haemoptysis (some studies include patientsunder more than one indication). §Number of patients with previous treatment-one or more of surgery, chemotherapy, radiotherapy.
PlPatients improved/patients treated or mean results with test used: ABG-arterial blood gas; PEF-peak expiratory flow rate; FEV,-forced expiratory volume in one second; FVC-forced vital capacity. Pao2-arterial oxygen tension. to clear the airway. This was invariably one with the rigid bronchoscopy, whereas a mean of two treatments was required with the fibrescope. Two operative deaths from haemorrhage occurred with the fibrescope.
Thus treatment with the rigid bronchoscope is more efficient and safer. Some large studies using predominantly rigid bronchoscopy suggest very low operative mortality rates, in the range of 0-3-2-7%. Laser resection is particularly valuable in reestablishing an airway in patients with a tracheal tumour. In a study of 21 patients with a tracheal tumour (10 primary tumours) 14 presented with life threatening stridor; in 11 of these emergency laser resection achieved improvements in PEF ranging from 26% to 512%. 43 The remaining patients, with mainly extrinsic tumour, did not respond to other treatments either and died within a few days. In seven patients who presented less acutely elective laser resection produced an improvement in PEF that ranged from 18% to 117%. Subsequently, five patients underwent radiotherapy with prolonged palliation. The remainder were controlled with laser resection alone. The estimated one year survival was 80% for patients with a primary tumour, 20% for those with a secondary tumour, and 40% for patients presenting as an emergency. In addition to providing rapid palliation of stridor, laser resection of tracheal or carinal tumours occasionally facilitates subsequent staging, which may then lead to curative surgical resection."
Re-expansion of a collapsed lung by laser resection is difficult because anatomical landmarks are lost and the quality of the underlying lung is unknown. Results are much improved by preoperative bronchography. The fibrescope is used to push an angiography catheter through the tumour and contrast is injected with the aim of identifying distal airways. In a study of 17 cases this technique located a distal airway in 16.45 Treatment was attempted in only 15 patients, in whom re-expansion was seen at the first attempt in nine and in three of the four patients in whom a second attempt was made. Thus a positive bronchogram led to successful treatment in 12 of 15 cases. This response rate of80% compares favourably with those of studies of laser resection without bronchography of-29%,27 47%,42 and 64%.'
Most of these results would appear to be superior to the response rates of 21-23% in studies of re-expansion of collapsed lungs with extemal beam radiotherapy,47 48 though one study achieved a rate of 61%. 49 Infection in re-expanded lungs may lead to fatal pneumonia. This appears to be due to organisms lying dormant in the collapsed lung. Studies of aspirates taken at laser resection show that these grow the same pathogen if clinically significant infection subsequently ensues. It is therefore important to take these specimens so that appropriate antibiotics can be given promptly. 50 Improving the airway to a completely or partially obstructed lung could have an adverse effect if ventilation alone were improved because the physiological shunt would then increase. Ventilation-perfusion lung scans have therefore been studied before and after laser resection.5' In a study of 28 patients 21 had a main bronchial occlusion and seven a more distal airway occlusion. Ventilation and perfusion improved in 23 patients (82%). Mean ventilation score (mean counts in treated lung as a percentage of the sum of counts in both lungs) rose from 24 to 36 and perfusion score from 25 to 31. The greatest improvement was seen in cases of main bronchial obstruction where no previous radiotherapy had been given. The poorer response in perfusion suggests that impaired perfusion may be due to the combined effects ofreflex vasoconstriction from hypoxia and local invasion or compression of vessels by tumour. Obviously laser resection could improve only the former. Thus laser resection confers a true physiological benefit and these observations may explain why some patients show improvements in symptoms without improved spirometric values.2742 In a similar study using the carbon dioxide laser less improvement was seen in ventilation-perfusion scans, possibly as a result of less good access to more distal airways with the carbon dioxide laser. ' 3) . Doses of [30] [31] [32] [33] [34] [35] [36] [37] [38] [39] [40] Gy at 1 cm are given and exposure time does not exceed 48 hours. This has been very well tolerated and early results are encouraging. The technique is within the scope of any hospital with an enthusiastic radiation physics department.
Most of the studies cited have used preliminary laser resection and we believe that the two techniques are complementary: laser has the advantage of immediate effect and will give a safe airway, but brachytherapy will usually maintain a longer response. This view is to some extent supported by a study by Jain et al, who compared laser resection with external beam radiotherapy. 69 The two techniques together proved better than radiotherapy alone, and laser was more effective when given before radiotherapy in improving response rates and survival. This study, however, was retrospective with very small numbers (7-9 in each group). 
